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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for purifying a coke oven gas capable of 
removing H2S. COS. 2-4C unsaturated hydrocarbons and 02 among Impurities contained in a 
coke oven gas by plural steps and efficiently and simply removing the impurities so as to remove 
impurities having an undesirable influence on a step at the downstream side by a step at the 
upstream side. 

SOLUTION: Oxygen and 2-4C unsaturated hydrocarbons are hydrogenated into H20 and 
corresponding saturated hydrocarbons by a first step. HCN and COS are decomposed in the 
presence of steam and H2 by a second step. NH3 is absorbed In water, stripped mixed with air 
and subjected to oxidative decomposition into N2 and H20 by a third step, biological sulfur is 
recovered from H2S by an aerobic bacterium or scavenged by an alkanolamine and sulfuric acid, 
and gypsum and elemental sulfur are recovered fi^om released H2S as an S source. 
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ds^^Stb. /^J3^3ffii^<!r UTWfc;** (Hz S) > 5ft 

it:^/\^73^=^/\^ (COS) , T:/^-r (NH3 ) , v-r 
tk^. (02 ) ^^t^^-i^ ^i^:if;^(Dmmy^^ 

|gi:^7^y^r% 02 ^i^^S2;!i^«b4^-e(^^^^iK 
{t7k9Ri:^7kl5>(kLr7jc (H2 O) ^J^3lia2;!i-'b4^ 

StKI^ (H2 ) (7)#ffiT(cHCN^;(in7K5^^i5J:t^/^ 
fcHTic^^Ucio-cNHs t-e^^t:^^ (CO) ^xv^ 
/*:^flNH3 (CH4 ) {zmit-T^ tm^is 

COS*;tlD7K5J^;cJ:o-CH2 St-»^b^« (CO 

2 ) tlce^klL. 

Il3;^7^5':?'-e«:. nh3 (d^^^XXJ^hz S(r>^^<o 

^{Cfi. NH3 (7:)§^^^ilS^L. [^i:<m4;^7^5'>^x- 
H2 S(D^it^^^m\:i^J:^^\a't. Hz S<D^^^m 

^msii^fzm^\:ii'x. Hz s^sfe^L> ms^y'yy'^^ 

ioi.>-CH2 S<D|^^^il«^b/5:*&^{cfi. NH3 
tl.X. /<7v?^^A (Pd) 4^t>«J«i3J:tJ«/^fett 

= 3'^>'^ (Ni) . =ty</Uh (Co) . ^y^xV (M 

o) (Do'^<7:^o^^< ti^mnfi^—m^^tsf&t^^^^^ 

COS^5«^$i^^>^lK<i: LX. r/u^^ (Al2 O 

3 ) tV l^^Mty<]) (Ba) ^-^t^i&m. 

im^m 4 1 ^lE^ 3 y yt, fcjitfnsM 4 ^ 7^ 5^ 

V3> JElCl^^UfcNHs (O2 ) ^^^if^tm,-^ 

L.Xmm^^mm^'^Uz tHz OtitZBit^^^^Hz 

im:^^ 5 ] IfTlE^ 3^7^'^:/^ fcJ-iMiem 4:^y^y 
>^{Ciott5H2 SC0g$s^;5^ MISS 3 7^ ^ ffi^S 

4;^7^';^7'(75{5i?x{cio®^'^|gX\ r/u;i7y-/ur ^ 
;c^o-cMffi$nsicthj$rL^H2 s^srt^ (s) as<i:-r 

^yttt. Sfrf5m3^X!y>^5Ciott6NH3 (75|S^^m<^Sfr 

15^ 4 ;^ 7^ >y y\zmm ^ rt -5 ^ff ^fe'' < >^ 7^ y r i: 5 H 
2 S^^ibtO^-^-r ;?rav?;^/uSfLM'7:>[HlilXT-*>'5li3t^^l I- 



[0 0 0 1] 

jR) . COS (I5fi<t;;«7/uztf-/u) . NH3 (r>-^^ 

r) . HCN (v'r>{t:7KII) . ^*^2;5-'b 4 ^-c^o 
[0 0 0 2] 

i'itfe-r5 3-;5';^^;«f;^ (£Ji». coG^s-^ra) 

ds. '^m^^tl.XHz (TkiR) . CH4 (^^:^) 
^^«s:{c/>fi(7^CO i-mitl^m) . Tir^UV (C2 
H2 ) . ^tii^^<^Cz --C4 (?5^^S3iK^t:7k^i:iafti 

20 jK^WcsS. ^*»'[4;if;^i:UTC02 (XK^ft:^^) > N 
2 (SIS) . 02 ( g?^) 3Et-. 

S^j^^tlTK^ (i/^tp*^6BTXS) , '»ii.T-«*^H2 
S. COS. NH3 , HCN^r^Mi^i: UX^/uX-v> 
60 S^oTil-^&^tCJi. 5 0 0-6 0 0* CC0ia^(;5C 
OG^^—'7 — T-?ft^ UX =3 — /u^ — /u t Ti^^^Wl^^ 

K^M^L. m^-^x^mmx-m^i^xBTx^^mi^ti 

H2 S. NH3 , HCN^-^<?:>te<20^^^^B^^i" 

[0 0 0 3] -r/^i:>^> it^iimm<Di^nt\^x. 

$h.'5-^#^3^-e$>'9. ^fc^^isfi: Urti. H2 S^C 

9. HCNfiNOx {mmm\im ^/^or:^^^r^^ 
NH3 if±^(D^^xnM^^%:^i^i^^^^^'^'^^^ 
\,^i!)^bXh^o ^(Ol^^K NH3 i:XmC<^^^^^t\^X 

^^n^coz tmc^i^x (NH4 ) 2 C03 (^S^r 

[0 0 0 4] COG75-!bH2 S. NHs . HCN^i^^ 

f^. 1#<2i:Bg 5 1- 3 4 8 1 ^^^ib^ J: t/#^^BS 51-9 
7 6 l^^«(i5;$:WiCfil^^ll^£P^^S:^-t-6^^ 

dE5 I - 9 7 e m-^L^m^f^Tjk^rix^^^yj^i'^^ hc 

N®iCi5^-C-5S^^b^ J: t//^ tL\^^m\L^i:^t^H C NeS 
iCl*^ C O G <i: f6)«^?Sg^^tt $ ^ t U -C H C N Sr® 

50 ^m^-at^TK^^^i $n6o HCN?SiCt«(75^1IA^^St 
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^di^tl^^tLXHz S. NH3 Sr^ti^COGtlH2 

2 S 2Si|X?SJiggik:!^-^^;!i^n. KiRStV?tH2 Sfi02 

Sn^o Hz SKi(X«f^H2 S25ilX^i:K^t:«<i:<^PBl«r 

2 SPiiiR?S60-a5f:t«ia^^iii-wi(cJ:oTS;55^SII 10 

^ix5o Hz s^Ai^m/}^^(Dm^misxxfS(D—^tm 

e^tSnSo H2 S«IR«(75«TS;5^6Sl9a$i^6NH 

^nr^J., (NH4 ) 2 S04 ) i:StL-CV^5o 
[00 0 5] ^fc. 4#<ii:B8 52-10443 

Xim^m 52-10445 '^^Am'tm^^\^n^^j^<D^ 

^^*-r'5;d^ #<2:3S5 2- 1 0 4 4 5-^<i):^(Crt:. # 

[filffi^^S^^-^i-. MNH37KICH2 S, HON. NH3 
«45aiiX$-^T. :^lS^-«bll!e&tlwH2 S. HON. 

NH3 *^^>si<^coGSrm'9a-rxm^. ^wt^A^^ 

<DmjS.^^bm^th^tl^H2 S. HCN. NH3 

4 0o Ci^XT. SASfittifi^^SaS-^fO^ASS 1 
U-CO. 0 5-0. 1) JD^L-C> Jft««<?5«rTSA-?DH 
CNi5i:t5NH3 ^m^&^\Z^^fj:\^^Hz S%5i9ffi 

«^J[S;ei^<bfiHCN^^tfNH3 7K^&#aiL-C5^ 
SJi:SS--»AL. HCNS:AP7K5W»S^'5;^s 7K*<7?# 30 

[00 0 6] '^(D\^t\ l^gflsp 10-60449 -^-^^ 
Iwfi. Sl^?eS««-C?COG^5SiCl?Ki:fS)St^?«S» 
$iirTH2 S. HON. NH3 ^^^5 <!:^{-. 

^r>^-!?^ (NH4 HS) ir-vrv^krv^^^^^ 

(NH4 ON) ^^^{Ci;o-C®&{b^^i:r^:^Sft®&r>^ 

( (NH4 ) 2 S2 03 ) . ^iiKKrV^-!j7A 

( (NH4 ) 2 SO4) . ny>'r:^^-e7^ (NH4 40 

^^^MLxmrnmrnir^ t^\z.. mi^mm&m^h 

^Dm^tl^Hz S. HCN(75B^^Sil. NH3 <0^^ 

w^tm o c o G 2 ft«^«--«A \^x^&\^mx^ 

5;^<bf^^g^$^TNH3 ^Pj^iiX^^. ^2^?^^ 
^(7)^ll^^lb^:^:^ii36^^i5^^/^7tCOG;55mt)£iiSi^. ^ 

3 ^^5>^L. 7K^^^®^(7)^j[S(;5B5iCl?Sti^2^fg 

[0 0 0 7] 50 



{^mm9:\^^o t-r^mm] ±.m(DWj^^5 1-9 

7 6 l-^<Zrfii{Cj:5:^fefi. ft*^Wlc#^ix5ti<75^5S 
t (NH4 ) 2 SO4 <i:{c{5S^$7X>5{57i\ Sli^^S^ 

f^;5Sig:^S-e*>-5o ::(o:^&iCOG{c-&^ix6 
^^ae^coa;65;B5:{;lSI5SLX;SD^z:o•c^/^^^7:)r^ CO 
GtOMiS^iC^L-Cldftt^iC^^Oo ^fc. 1^93 5 2 
- 1 0 4 4 5*>2:^a{Ccl:5:^i£«:. ^»§^a#tw^)l54e 

h^SiK^ ih^th^Hz s{cHCN^NH3 t^mj<-r^x.o 
^t. (NH4 ) 2SO4 m-mmm^mm^ 

'±^^<Dhyy/i^im<o ^fc^ia^s #113^10-6 
0 4 4 9-^a<wJ:5:fr&»:i:. Ki|ZU^H2 S. NH 

3 . HCN75^^^jSi-^NH4 HS^NH4 CN^^^ 
Xm^tl^X (NH4 ) 2 S2 O3 . (NH4 ) 2SO 

4 . NH4 SCNCT^rS-g-^i: LT@:£L. ^(r>—^%:'^ 

mm^i^^^mi.xmm^'^xie^ . hz s^smt 
i.x^mm^mia'r^xo^j:y^^^xu^j:^\ ^ti. 

^^gS^b<75XSfiNH4 HS. NH4 ON. ^^"T^N 

[0 0 0 8] i^wFi\'±±M<D?^m\^&^xt^^fy^. 

f£^>7b^hf£^m^(D^y'yy\::^X^X. COGIc^^ 
iX^Hz S. COS. NH3 > HCN. ^m»2f}>b4 

G (75«»r n ir ^$i«-r -5 Z $:^JS t -r 60 
[0 0 0 9] 

[^^»S^-r-5fca^)<75^S] J^±co^fi> lt*«l 

f:f> fi>R^l cOCOG^TDft^rT-a-tJ^fi, />/tc<i:t> 

eH2 S. COS. NH3 . ^^'1S[2f)^C:> 4^X<D^^ 
^l^itPKm. Oz (Covm:. ^l^y^yyx\ Oz tm 
2 ib 4 ^ X<D:^m^m\l7\^m t ^T^MWl L r H2 

H2 60#^T;:iHCN^*D7K5>«iBj:t//*Acfi7K^{t: 
^wJ:o-CiN-H3 ^ COi3J:tJ^/^7tl:±NH3 <i:CH4 

C0S^;&D7K5^{cJ:o-CH2 Si:C 
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s 

oz t\zmit\^. ms^x'^y-efi. nh3 (d^^^x 

U^H2 S(D^^(Doh. m<m4:^y'y:^X'>^Hz (D^ 
ffi75S^»tc/«?5»^(w«:. NH3 (D^^^mSiL. 

Hz SC)(^*^il^L. ^4>^^';/y-eil. S 3:^x5/ 

m2^7^'y>^f'±. 7K3S^ioci:r/H2 (D^T\^HC^^ 
3 (r>^^\z.%ntts:^^\zi\^. Ms^x^/T'-eHz s 

y{C:fcl/>-C^)^i|^S:ffl!S/^SJ«:-eailtcSl5*U COG 

[0 0 10] ii*^iic=5&mi-^^*^2(7DCOGi7:>*S 

60 ;i<75J:p/,?COG<75SSi.^ci-fe>«.{i. Oe ^H2 O 

S-fr6o 113*^35 i|ctJfeM-r->5l»^3S3(^COGCOft»r 
air;^f'±. m2>^7^5'rcDHCN^^<J:t;^COS^5>»$ 
■fr^fej«i:U-C. AI2 O3 <i:VI^^<l:Ba^^^ 
^b^<i:t5r/u;i;y^«<J:C r2 Oa <i:Al2 O3 

mMlj^j:^ft^\^ J:oTHCN^oJ;O^COS ^'mm\^6^M L 
#60 icS&«-r-5m3t^«4t75COG(0*SS!i:7'n 

z(D^^ib'^m.^^A^^f3^^^f^^tiX^^. 

fcNH3 ^02 ^^^:^tm:^i.xmm\zm&^^^2 

/,tCOGfD*Si;i:/a-fe:;^fi, ^m:ff:^^M^(7:>^ti^^< 
±^^^^^th\^n^t^\:i. NH3 (D^>ft:5^B#(75^^ 



iC:ioit5H2 Sco^^^s^ S3;^7^->'y<i:|g4-^X'y:7' 
(D^ti\zi,mM'^mx\ TJi'^y-/i-T^l^\ZX<>Xm 

^^tiikth^n^Hz sismtLxmst. ^?f. ^tc 
am-i^n^\Bi^'r6t)\ ^tz^^ms^'ryyxi^Hz 

/^^f" y -^lc:J:orH2 S;6^'b/'^-^^cz v^;<7/USftJI*lH] 

10 [ 0 0 1 1 1 

[^0j(7^^<7:)jg^] :*:^0^(7:iCOG(D*§S!i>^cir>^ 

g^^*tb> /jJjS^iWilfeJ^ UT^^f6H2 S. COS. 
NH3 . m.^^2A^b 4'^X(D^m^^itP\^M. O2 
oi>T. mi^7^!y:7'x-02 ^g^3jllS:2 4 ^X^t^^ 
&Sii^^t:7K*<!:^7K*'fl::U-CH2 0^jK*l»2;!i^ib4^ 
X^T^fflftjg^^kTKSiwe^tlL. fR2;^'ry'yX7m^isX 

Xf=i — ^ y^^ytf7.\Z'^'^K^Hz<D^^T\^HC'S^M 

7k5«»:feJ:t//^/tfi7K*^k:{cio-CNH3 <i:COiQj; 
20 TJ?/^fert:NH3 i:CH4 {wte^k^^^^tc. COS^ 

;tiD7K5W»{:iJ:o-CH2 s^coz ^{ce^biu. ^3;^f^ 

';/:/Xtt. NH3 (Dt^^XXIHz S(D^^(Do'hs M 
H3 (D^^^m^l^. mC<m4y^7'yyXUz S(D^ 

:^X'^^o 

30 [0 0 12] ;*:%0^(73COG<75?SS47*nir;j^(Oll,^fi. 

iott5 02 <i:iS^3S^2^^(b 4^X(7:)^ia^J^^t:7K^^^ 
7K^^l:SJC{Cfitt^d-^ffi^ I^^^BS 5 9-23 

0 0 9#-ii^i3i:C54#^^2- 2 9 7 1 1#^^{-IS^ 

c o G ^ 2 xm-trfss^-r e :^&tcgs^ ^ ixr 1. ^ 5 

^^Si^-atf^i«:}^J:tJ^/^^cfi^-;/<:ryu (N i ) . ^ 
40 /</uh (Co) . ^y:/f^>' (Mo) <Do'^(^<>^£< ^ 

i,{^ti7b—m^'^nMm^i^.m\^x-hX\^\ ^^^-xi,. 
^mthmx(Dthm\zx^^<^m 53-12318 -^^a 
\z^7jk^nx^^^:^m. -^iE-sokg/c 

G. {as 1 0 O'-S 0 OrcO^^TJwM i ^^t?^ 

c o ^-a tfjte^^. N i ^^t^f^m^(^y^^M^Mm: 

chSM^^TTkSsi-o^fe. ^{Cfl. #^^^3-4 9 9 
6 0-^^^iwg37f:Sttr^/^^:^i£. •TT'jri:)*). Pd$:^ 

t>-M^^Jw<i;oT^ia^i^ifc:7K^i3<J:t;^02 ^tKS^-T^;^ 
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[0 0 13] ^fz. m2^7^yy'\Zi6n^HCi<i^J:XI 
X(Dmm\^X^^mW'l 0- 2 0 5 8 2 2-^{:i7T^U?t:^ 

i-^=^t>^. HC Nib' J:t//:^^t^^cos^-t'^r6 

S;5nmma±'C4. 5 mmJ^T^T:)^/^;^? y ^<i:C r 
2 03 <i:Al2 03 i:S:^tf«^i-. 15 0" ca±X* 
2 5 0** Cl^T<OiaStC:fe»<^"C. 2 0 0 0 iy.Ji<?5S 

^iSg-eg^$ii:5:it{-<toT. »iP¥io- 

2 3 6.3 8 7-^{C^Ufe;^&> TtHib'^. HCNi3J:t/ 
iCAlz 03 iSeikSirB a irSr-^tfttittt-S^^ 

<07K«^fc: Iw J; 5 5W» t * i:ffii<> Ta*W^£5>»;i5 t 

[0 0 14] ms^y'^y^fzi'i'^^^'ryy 
NH3 ^SftlS{:i55ilZ$^^U-CE^<75«ft^<i: l-'C 

6 3 9 0 2 -§-<2i#lwf5«$n-C J: 5 IC. NH3 
g^«;5^P>5^SiLfcNH3 #*;^f;^^P t (S^) . Fe 

:^tmM^^Xi^Hz ^mit^l^Xi,X<. Htw* 
fc. f^^&tflwli1#<2>BS 5 9-2 9 3 1 7 -^^^^twI^Tj^^ 

h:^mmmx<DiimKx^f^m^9 - 2 4 1554-^ 
NH3 -^^s^^^^jDmute^^^saufc^ffiraJ^^Sris 

j:o-cM^g?^t:^ (NOx ) tm±^^^\^ 

(V2 Os ) bm\L'^9:y (T i O2 ) ^^tPJttjK4r5£ 
au/tSJS:^^i£-r5r.i:{;ii:o-C. NH3 ^^^{CN 

[0 0 15] ^/hjEtctt. S3;^7^'y^^fcf*m4;^7^ 

2 s(D^^\z.'it. m^L^. mit^Ttmm^m.^^'^xH 
2 s^Sit:^ (Fez 03 ) t^^^&^'±mtmt\^x 



8 

|^^LTtiJ:<. Fe2 Oi\ZV^^Xm\:M^ (Zn 

o) . Kih:^ (cuo) ^,ffi^L^i•6o ^fc. ±3ieufc 

4#M^1 0-6 04 4 9-^'i3t^iwiott6<t^}::. NH3 
;65^«^n7ta5ilX?«{-H2 S&®iCt^'^> Cix^g&^hlU 
-C (NH4 ) 2 Sz O3 . (NH4 ) 2 SO4 . iN-H4 

L> Hz s%:smt\^x^m^. mpL^^^^"^. ^ss 
(Hz S04 ) . (caso4 ) ursiK-ro 

(0 0 161 /^ib\ Hz S(D^^t^trr{cNH3 (7:)g^^^ 

Xot^^\^\^tmz^y'^y':fxii2 s<D^^^^mir^ 
^fe. S^xgi-6J:5l-> Hz S75>ib» 
^Cl^-''^^ 7" y r J; o X^<-< v?;tr/u0^^[s]iR-r'5 

^{cfi. NH3 tm^^^'^^y'')r(o^^^W^o<r^ 
T% :::<75^{c»i^3>^7"5/:/-cii^WtcNH3 <;5B^6fe 

[0 0 17] I^T. *^5^(r)^5St7)Ji^ffi(::J:SCOG<75 
[0 0 18] [gi{^^5£(D?i^«c7:>COGc0^tS:^'7'nir;^ 

ds^^ 3 1 \zX.oX^Wi(r>^%mSL^^ i t^^jg^-^^A 
^ix. iEl'3 5 7!i-f)TSSi5--3l?Si: L-C^A^tL'Sgrte.i: 
f6]?«5ctiflSSite^ixX. COGIC'^^ix^-^>'i2^>'^'305? 
30 mmm^VcA^m (BTXS) ;&siitt{c®»Sn^wi:{-J: 
:^Tl75-«QfiBTX3S(75§^^^ix/^COGA5gS1^3 3 

<^*aa5--^A^tT.5o h y :y/>-2fiy xtf^ 
^-2 1 {w<tor;(iD^$ixT«/>6<7)T% i^HA-ibf^i^^b: 

L5^SI $ ixfc B T X ;5i#m $ *xiHl= 3 4 U T 12^ 

y 7j^>< ^ — 2 1 ;!i^iba#ffi^iX'5BTX»S<75®''^@iffi 

40 HaS'-MS^XSo -(73BTXS^^^-t-5:/D-ir 

;^(iBTXS^(HliiXLrW3a^l^-r'5^(-tTi^i^. c 
OG^S^^sfi: UXI^^L, COGICBTXSii^^^iT''^ 

[0 0 19] 3^#^5Si^3li^l <?:'^TIA^^1&'^? tb^iX'SB 

TX^<?:>R^*^nfccoGfigE1^3 3 t^(0'^'^<r>m^ 
»li3*Mr7K^'ft:«4c01ia5--»A*ix. 7K^{b:^4 
rt{r^11$ixl|-rixf:f?^^2^©4 2 ;d^#:(JD^ii.^®J^ 
4 1 ^iligi--5c:<i:{c:<];9s ;*:^§^<75^l ^f^ry:^*^ L 

50 -c. ^mm<D02 tmM^2t^hA^x(D^mom\:.7\^ 
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V (C2 H2 ) ^'xnmt^^i^^^^oyvm.^^z^^i^x^t^ 

txrx^j:^^J:^\ Cz Hz . i6Xn±^(D^mui^itPi^m 
(75*T-SW«C^(/>3i^U':x (Cz H4 ) \'S:^mitSthX 
mz=^^:^ (Cz H6 ) (we^bSi^5« 

O2 H- 2 Hz 2 Hz O 

Cz Hz + 2Hz Cz Hs 

Cz H4 + Hz Cz Hs 10 

A^mit^tifc^^&^xh^Hz o^xxftmm^^2f}^b 

moaStt^o Oz STTtclR^kLTHz 0\Z't^(r>lit. ± 
SBLfcipiC. |gg<HCN:}b^i:t5COS(D5^yair^ 
XO2 r^^T^t. ^t?ixT<6Hz S^^^mti. 

xs mn) Jbmm±\cmmL^>^^Km^^(^x\ z 
^\z^^^(^cz Hz ^7K*^fc:u-cia 

[0 0 2 0] MjS*4 KCfiP d^r/w^^JcS^^ii: 
ybM!^;5>5£a^:h>. Tiam^t^ai^i^l 0 0-2 00* C^T? 
la^s ^JE--8 0 k g/cm2 G(Dmtis 1 0 00 — 2 
0 0 0 0 h-» (r>mm^xni:>tl^o jK*»2;5^ 
4 ^ r-c^^^^^i^'fkTK^^T^^ia^^-a^t-Hz S d5#;&D 

l.X^-r^^0ti:^{zn. ^1^4 1 (w^^F^N i 

0 0-5 0 0* C. ttf'^\^<i^2 7 0 
-3 4 0* C^75iaJg25?S^Si^-5o Oz ^^^^ISfti^^b^ 

m(Dm^t)m^^^\zi'±. 7\<imim4tLxw\^.^^y 

^ 4: (D^m^:k\z\^X^^m^^ :z tt*^£^^^zfj:^x 

^m^X\'X^£< f£^(DX\ ttj^4 1 lw?&^^^4 2^ 40 
[0021] Oz ti^m'^2^^^4:^X(D^ill^l^<tP\^' 

m7:)^^p^mit^tirzcoG{^7Kmim^tj^his,'W3 q ft 

(7:>^^(D^^m^5^mXHC]^ • COS^5^«6--« 

HCNirCOS t*5i^T{w^-rJ:5iw5^StL^p 

NH3 + (3/4) Oz ^ 



10 

iD^b. HCNfi7K^m<^#^£T'.CNH3 i-S^tj^^ 
(CO) i:;^ID7K^M?$i^ot^;il^ COG^'Jw^^^oH 
z {wci;or7K*'ftStt-CNH3 (CH4) 
^^ixoo ^fc. COS'f^7KM%(D^T\ZHz StC 
Oz (-K^Lj^^) ^tcaa7K5^$ix5, 
HCN + Hz O NH3 + CO 

HCN -f 3 Hz ^ NH3 + C H4 
COS HzO^HzS -h COz 

4 ,i:HCN • C05«»«6 <J:<^?RSI-e3EI-;*:Sr:&Dx.Oo 
ISI^ 6 1 {CJ-i A 1 z O3 tvim±M m^rxMoiSX 
O^/^fcntCr (iJ^nix) ) tBati:'^UfAm^'^ytm 

$tv. 0 0-2 5 0* cc75tas. -^ffi^-s 

Okg/cm2 G(7:>m;^. 1000 — 20000h-^CO 
i:Crz03 tAlz O3 ^: S^tP««tt>»a«-{*^ * 
[0 0 2 2] HCNiBj:r5COSt75^$tLfeCOGC± 

HCN • cos^me(7:>^mf)^hm'S3 i t^(o^'¥ 

^A^t^'5o r:/^-rESi{X:^8C751ia5(CJiS1^3 9 ^ 

is!!). ;*:^0^f^m3^7^!y:7'c^— o<7D?gffii: L-C. CO 
Gt-7\^b^mMMmm^n. COG(c^^ix-Cu>6^^ 

(NH4 OH) bfi^Tl^^=^T7\^t^^^fy^^. 
NH3 + Hz O ^ NH4 OH 

^ur. r>'^^rff^iCi^8<7:)^75^«bf^. nhs 

^$i^THz S<7:>;f^^^*i6i|^^i-^COG;!>5ieW3 8^ 

;j^(75H2 stmm^'r^<Dx^m^h'^^\h^f^^ ifi^s 
1 %:mx^WL(r>mit7Km:^ h y 5^^-^- 1 o 

ASix6o SEfb*:lS;^ hy s^^^'-l OfiV zK><7-l 1 

\zx^xim^.^thx^^. mM\^x\^^^Hz sa:^hv 
^yy^nx^mt^^mtii^tL. rv^^rp^iCi^^8-«(75 

[0 0 2 3] ^fc. y ;J?^7-1 l;5^^a#ad^ix^T 
^-^-TTKfi^l^S 2^^Trv^^r;^ h y :y>'>-l 

2(Dm^^m^7<^tic> t^iz^ mitm(D^^^'-j^^^^ 

ASn> I^JS?^f:i:y Atf><7-1 3r-^0Sl$i^^:li:^-<t 
NH4 OH Hz O -H NH3 

•^UT. ;^ h y 5^^SixfeNH3 fiS^ir^J-r:/^- 
rgKfe:5W»^i 4^WA$iXx ^{^{w^M^rbr^^^o^ 
^1 5^aiai-or«1?c, T^ir7ni-J:^}r^^{::J:o 
r^^b^^^ixs (Nz ) tHz ot\zmit^rix 

(1/2) Nz -h (3/2) Hz O 

[0 0 2 4l r>^=.rP5lR^8(?D^Tl*^?^<75Hz 
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^^biBim^t^^i^m:^^j:^m^t \^xi^(D4m7!}m7f^^ 
;5>ib<75H2 s^^tfCOGfiSl=3 8^Srr/^;<7y^4 

H2 S + OH- ^ HS- + H2 O 

r/u:* ytfe*:S$«i3(75HS- tt^w 3t-y r^:^' 

H2 S H- 2RN ^ C 

r/u;«7y-/wr ^ ^-Sifc^S 2f:£y 7-8 3{C 
[ (RNH) - (RNHS) 

(0 0 2 71 ®«6»^7:)(E]l|X 

r /w;?? / ~/ur ^ 8 2c7:)^^I^-f^Pffi^i^5H 

TH2 S04 2^^^lS^3t$^^e, 

C^^;}clc^«$itrM«tK (H2 S03 ) ^U. 

M{:iH2 S03 ^T^:Hi5?c (C a (OH) 2 ) tSiC^-^ 
TSiaK;*/^v"7A (CaS03 ) 

(CaS04 ) t^m-&^f\^^. 
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HS- H- (1/2) O2 ^ S + OH- 

^^^--^fetB$^^^a Miwf-i, /-^^^t-y Ti^^i?^ 7 2f:iiEl^ 
5 8 a. 5 8 b^^LT5g'L>5^^M7 4 <i:iSHt$i^-C 
U^cCOG{Cig>^$n6a 
10 [0 0 2 6] @«tg£. ®:&». ®*«s:ait<?5(Hli|Rf:j:f5rix 

t coGic'^^tT.6H2 ssrr/w;&y— /^r ^ V 

«^L-Cifta$ix^*€S<^i«<'^H2 S$:S2Ri:-r5t<^-C- 

fe^o t-^'c^t?^. ig3(iT/W;try-/ur ^ >^{-J:oTH 

60 rv^-rKiR«8a?«TSd^?><75H2 SSr-^t?CO 

Gf:3:®« 3 8 ^mxmc^nwm 8 l coisas^-^A^ 

r/u;<7 y -/ur ^ vcT^^Ki^i: (^«tc^?SSHte^nr H2 
20 S;55«iiZ. Sffi^ix. filSStu^COGfiWkTK^aiR 
^8 l<75«Tl;5^P)ffi'ff 9 lScj;o-C^:£o«0f--ai^ix 
60 

(RNH) - (RNHS) - ] 

fiH2 S^Scffl-r-SxT^T-. 9rm^f\^1tMi Sfi^TSd^^ 
iB1^9 3 ^SrSNtb Six. «JSd^f5«:H2 S ^^r$ctl:i Ufc 

- ] H2 S + 2RN 

ai->^f^NH3 <7?*{?{cj:o-c.^^^nne»'^<?:>'C% S3 
^7^.y>^icr/w;try — /ur ^ v^^^i-5H2 s<7?g^^ 

[0 0 2 8] :^^(DJ^m\^X^^Slt^<^COGt^^ 
40 ^(75COG{COl^-C<?5ft^W/^^M^«-g^tt»U-C^ 

[^11 
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[0 0 3 0] HJfi^^ LTiai<07ci-^«^i-^»:<?? 

@mi:^x!y>^ (Oz t^m^^^\:^M(r>7i(imit) 
®B3;^7"2/y-l (NH3 (7556iR^H2 S(n:^V')^y 

30 

®S3^Xix>^-2 (NH3 05:;^ h y fcrv^^NH3 

[00 3 1] (D^^m<o^^ 
m. 2 <7D Affldlc^ L7t;if ^M^^^-r >5**SiSlC O G ti^ 40 

^n^L. 6. Okg/^cm2 G<7)iE;^-e^Ai-5C^t- 

X. ^#^B5i|ZT^l<;5«TS;!)-P)*1^2<;5Bfflfltw73^U;t:^ 

;^M^t7:) C O G tti ^ tt^o 
[0 0 3 2] (O2 t^^^^i\^^(^ 

^2<7?BaH<omj58^^-r'5;ef:^^. 5. 5kg/cm2 



ite^ : 0. 5 w t%C0P d*ia^3inm<0 

4. 5wt%ONi. iD<tt/Mo2 O3 i:LX13. 2 
w t%<75Mo SriS^3mm> 1 0 mnKT^T/^^ :^Jf 

S)S:|fAntaS : 1 5 0' C 
: 2 00 0 h-^ 

;if^M^fi«i«;i^dbp-e3 3 6° c^-e±#uAco tK 

2 0CfiitC:T^L^d^ Cz Hz . Cz H4 . Oz fi^tB 
[0 0 3 3] (Df?2;^7"-/^ (HCNib^J:U^COS*7555' 

GcojE;^-c0i<DHCN • cos^^e^zn^T^R 

^te^S : C rz 03 i: UX 1 3. 5 w t:%(75 

Cr. ^SiC/Kz 0<1:L-C5. 0wt%C0K V ^ 
A) ^ii:@3mm. S$ 1 Omm<75r/U^^}fm^l!p° 
;c Wj^ $ iirfc to ^ 5^ig L Aco 
^It^AQWiM: 2 0 0' C 
: 1 5 0 0 h-» 
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its 9, 2%. C O S (^gfb^Ji 9 8 , 0%Vh^rz^ 
[0 0 3 4] <S>m3:^7'yy-l (NH3 <?535iR<J:H2 

1 o<75 y 1 i(7:)iijgf^i 5 0*' Cl::ii«^^? 

^^nr:y^=-T^A^i^s^mP<^ti^^^MM (N 

/h) \ZMLX2iS<Dm(OM&mS: (kg/h) "C 
S^mm^^^¥^^:^ (COG + H2 S) +iCtt^2(30 
1. 1 g/Nm^ . COS<^«SJiO. 1 g/Nm^ T- 

x^m(r>mi\^7ik\^ito. 1 7 g/Nm^ fi^as-a^a 

[0 0 3 5] ©SBS^^T^'^T"- 2 (NH3 <D:^hy 5/ f 
®«t;7K«<^3^ hy :y fV-^cO^:^. NH3 (Dmtiim 

rc2-fc;^-^^ASix-5rv^=.r7K«-fiO- 3iwt% 
(7:)NH3 d5#^tt^o r.60NH3 K y t'v'^-r^ 
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y •y^'^-l 2(;:)]I^-^W#. JS^;!i^?^S^^^A-roo 

rv^^-r;^ h y -y-^^— i 2<7?y xK-r 7— i 3{cj:or 

SAS^x^r^^-rTK^^^SfiScS (kg/h) (cML 
TO. 3 4l&(DM(^;«f:^«a (Nm^ /h) T-fc6o ^ 
LT. T^'^^r;^ h y iy^<— 1 2;5-iQr>^^rg&^t: 
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^m<r>m&(D:ff:^^mc>^-^mx\^x^Hz imt^ 

ttjjt 0. 3 w t%(7?P dS:iaS5min<75^ 

:(^r/u^^(cm^^^rc^^<S:tfr®:{c. V2 Os i: LT 
3wt%<OV (y<i-i^i7J>.) tWOz <!:UX10wt% 

t^^^^tiMm^mmc. 1 : s(D^itxje»\^it, 

^AOtaS : 3 0 0*C 

4 50 Oh-* 

R]t^(Dm^. tt{«iifflp<o;ef>^zasti3 6 9t:^T±^ 
UTto aS:^apt7:»#di;«f^(75m^fi^2(75Gffl 

NH3 «S*iO. 0 4 g/Nm^-e^'P. 
NH3 c73 9 9%d5N2 (cte^kSn^o GfflB<0|l^ttS 
;if;^<75NH3 ttNOx Lr§^ffi$tT/5o 
1^2] 
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[0 0 3 8] m:^^2(DCOG(Dmm:y^'^^'i^^^ 

yD-fe;^«c:J:ixff. NH3 iOz -g-^jCfJJ^^^S'&LTtt 
S i^'6 7^ y r t;i J: ^» >^'<>f n v?;e7 /uffit 
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[132] Hz S;!)^{b^f^t^^<^xy r{Cj:or^<-r;rn 
5, 

[12 31 T/u-;?:/ — yur 5: >{C<i:o-CH2 S*}SffiLift 
^ i±- -5 7* a ir ;^ >^ n — ^ tt: -r (a X- o o 

2 hy j'/'^"- 

4 TK^^t:^ 

6 HCN-COS5«»« 

8 r^-^^r^gici^ 

I 0 mit^m^ h y yy<- 
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12 ri/^-r::^ h y 
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